Introduction
In the present study, we have been exploring a quantitative "twodimensional" approach for the quadripartite histochemical classification of muscle fibers in rat limb muscles. We were motivated to perform this analysis as a background for the use of rats rather In each case, the dissected muscle was kept slightly stretched while being frozen in isopentane cooled by liquid nitrogen. Serial sections of 10 tm were cut in a cryostat at -20"C and mounted on glass slides. To prevent loss or wrinkling of the sections, the glass slides were freshly coated with 0.1% poly-i.-lysine. Sec.
tions to be stained for SDH were processed on the same day. Other consecutive sections were stored overnight at -80'C and stained by two different methods for myofibrillar ATPase on the next day.
Incubation and Staining Procedures
In the present context, an adequate pH control was of crucial importance. All pH measurements were obtained with a digital instrument providing readings of 0.01 pH units, and the correct functioning of the buffers utilized was controlled by measuring the pH of media at the onset as well as at the end ofa (pre)incubation period. In the case ofthe mATPase procedures, pH changes were less than 0.01 pH units during pre-incubation, and 0.03 units or less during the final incubation at pH 9.4.
Ac-ATPase. In addition to the pre-incubation at pH 4.7, as described above, we routinely subjected serial sections to the same staining procedures but with pre-incubation at other acidic pH values (always 4.6 and 4.8; sometimes varying in 0.1 unit steps from 4.0 to 4.9). Analysis of these various sections generally showed that, for the muscles of the present study, pre-incubation at pH 4.7 produced the best separation ofstaining intensities into the three Types I, IIA, and IIB (1) water, adjusted to pH 9.4 with 0.1 N HCI, and finally diluted to 40 ml with distilled water. After incubation, the sections were treated as described above (Steps c-h) for ac-ATPase. (22): 100 mM phosphate buffer (pH 7.6), 5 mM ethylenediaminotetraacetic acid (EDTA), 1 mM potassium cyanide, 0.2 mM methylphenazine methosulfate, 50 mM succinate, and 1.5 mM nitroblue tetrazohum. After a 12-mm incubation at 37"C, the sections were briefly washed in distilled water, fixed for 30 mm in 10% neutral formalin, and washed in three 1-mm changes of distilled water. Thereafter, the sections were embedded in glycerol jelly.
SDH. The incubation medium was prepared according to Reichmann and Pette

Measurements
The results were analyzed using measurements of relative optical density (6, 13, 27 Figure  3A) . The difference between the two staining techniques for mATPase was particularly evident to the eye when scrutinizing white musdc regions: large areas within such muscle portions might look completely homogeneous to the BK method (all IIB; Figure 4a )whereas a marked heterogeneity was revealed by the GS method (IIBd and IIBm fibers; Figure 4b ).
In the present comparisons between the BK and GS methods, for fibers located within the red muscle portion than for those from the white portion ( Figure  5 ). This tendency was more marked for the IIBm fibers than for those categorized as IIBd, i.e. , the ratio pre-incubation at pH 4.7) and according to the GS method for Cand d (fixed alk-ATPase; pre-incubatlon at pH 10.4). Labels provided for one fiber of each mATPase type (I, hA, llBd, llBm; see Figure 3 for classification procedure).
Bars -50 tm. between the SHD staining of IIBd and IIBm fibers was, on average, significantly greater within white than within red muscle portions ( Figure  5 ). For all the muscles in Figure  5 and 
Discussion
The present study is, for rat limb muscles, the first quantitative comparison between two widely used staining methods for myofibrillar ATPase:
the Brooke and Kaiser method (1) (ac-ATPase) and
the Guth and Samaha method (10) (fixed alk-ATPase).
In agreement with earlier work, either technique seemed to isolate three types of muscle fibers ( Figures  1 and 2) . However, when used in combination ("two-dimensional approach"), the two methods revealed the presence of four distinct clusters of fibers ( Figure  3A) , et al. (24,25) and Gorza (8) , they differ in details from that ofGreen et al. (9) . In this latter study, the IIA fibers of the rat tibialis anterior were not classified as dark ( Figure  3A ;
see also 11, 23) and with regard to the overall distribution ofSDH staining among Types I, IIA, and IIB our observations ( Figure  3C ) were also consistent with results of earlier reports (6, 8, 11, 13, 18, 22) . We have added the new observation that even for fibers of the same mATPase type, there were significant and systematic differences in SDH staining between different portions of the same muscle ( Figure  5 ). This has previously been noted only for comparisons between fibers of the same histochemical type in different muscles 
